Abstract. A field study of trace gas emissions from biomass burning in Equatorial Africa gave methyl chloride emission ratios of 4.3 x 10-5 :t:0.8 x 10 -5 tool CH3C1/mol CO2. Based on the global emission rates for CO2 from biomass burning we estimate a range of 226 -904 x 109 g/y as global emission rate with a best estimate of 515 x 109 g/y. This is somewhat lower than a previous estimate which has been based on laboratory studies. Nevertheless, our emission rate estimates correspond to 10-40% of the global turnover of methyl chloride and thus support the importance of biomass burning as methyl chloride source. The emission ratios for other halocarbons (CH2C12, CI-IC13, CC14, CH3CCI3, C2HC13, C2C14, F-113) are lower. In general there seems to be a substantial decrease with increasing complexity of the compounds and number of halogen atoms. For dichloromethane biomass burning still contributes significantly to the total global budget and in the Southern Hemisphere biomass burning is probably the most important source for atmospheric dichloromethane. For the global budgets of other halocarbons biomass burning is of very limited relevance.
Introduction
Biomass burning has been identified as one of the major sources for a variety of important atmospheric trace components (cf. Crutzen and Andreae, 1990) . A substantial part of the biomass burning activities occur in tropical regions and thus may be the dominant trace gas source in these areas with otherwise only relatively small manmade emissions (Andreae, 1991) . The most abundant organic trace gases emitted by biomass burning are carbon monoxide and a number of hydrocarbons (cf. Greenberg et al., 1984; Crutzen et al., 1985; Bonsang et al., 1991) . But also emissions of organic compounds containing hetero atoms, including halogens, have been reported (Cmtzen et al., 1979; Lobert et al., 1991) . It has been speculated that emissions from biomass burning contribute about 40% to the total global budget of methyl chloride (Crutzen and Andreae, 1990; Lobert et al., 1991) . The only other known major methyl chloride sources are emissions from the oceans, but the exact magnitude of this source is still very uncertain (cfl Pearson, 1982; Fabian, 1986) . Even in comparison with present day levels of manmade halocarbons methyl chloride is one of the most abundant halogen containing compounds in the atmosphere. It is the only relevant source gas for stratospheric chlorine which is not predominantly of industrial origin (cf. Penkett etaL, 1980) . Thus the understanding of the contribution of biomass burning emissions to the atmospheric budget of methyl chloride is very important.
In spite of the potential importance of biomass burning as source for atmospheric chlorine containing trace gases there are only very few laboratory or field studies (cf. Lobert et al., 1991; Rasmussen et al., 1980; Crutzen et al., 1979) . No field investigations of emissions of methyl chloride or other halocarbons in tropical regions are known to us. In this paper we present estimates of emission rates for methyl chloride and some other C1 and C2 halocarbons derived from a field study in equatorial Africa during the biomass burning season.
Experiment
The study was made in the Lamto Reserve (5°02 ~ W, 6°13 ~ N) which is located in the centre of Ivory Coast. The area is a forest-savanna mosaic region with gallery forests along river beds. Details of the area and the various burning activities are given by Lacaux etal. (1991) . The study was part of the FOS/DECAFE 9t (Fire Of Savannas/Dynamique Et Chimie de l'Atmosphrre en For~t Equatorial) experiment which was conducted during February 1991 in Equatorial Africa. About 20 air samples were collected in the plumes of several savanna fires. In addition a few samples were collected before or after the fires.
The samples were collected in evacuated stainless steel cannisters of 4 dm 3 or 5 dm 3 volume with metal bellow valves. All samples were collected at ground level between 9 and 18 February 1991. The samples were analyzed in the laboratory in Jtilich for a broad range of hydrocarbons including methane, several halocarbons (CH3C1, CH2C12, CHC13, CC14, CH3CC13, C2HC13, C2C14, F-113), CO, and CO2. For most of the samples the methyl chloride, hydrocarbon, CO, and CO2 concentrations were far above the usual ambient levels and the concentrations covered several orders of magnitude. Our standard hydrocarbon and halocarbon measuring technique is designed for ambient background concentrations. Measurements of undiluted samples showed that the signal for the most abundant hydrocarbons and halocarbons was at the upper end or above the linear range of our instrument. In order to avoid linearity problems we diluted most of the samples with synthetic air by factors between 10 and 100, depending on the CO and CO2 concentrations. This allowed us to analyse all samples with our standard measuring procedure.
The hydrocarbons and halocarbons were concentrated cryogenically at liquid nitrogen temperature in a 2 mm i.d. stainless steel tube of 30 cm length packed with porous glass beads. Sample volumes ranged from some ten to several hundred cm 3. The hydrocarbons and halocarbons were separated on a combination of a
